Abstract: Sex hormones are believed to be a risk factor for periodontitis because of their ability to proliferate specific periodontal microorganisms and affect host immunologic response. In this case report, gingival redness and swelling occurred during the menstrual cycle, although the patient maintained good oral hygiene during periodontal treatment. Medical history revealed that exacerbation of gingival inflammation corresponded to the menstrual cycle and occurred during the ovulation period, when estrogen levels are high. Mean bleeding index of the ovulation period (18.9%) showed higher levels than that during the menstrual phase (5.3%). This case indicates that frequent and effective maintenance should be provided while considering the influence of the menstrual cycle, as sex hormones may be involved in exacerbating gingival inflammation. (J. Oral Sci. 47, [159][160][161][162][163][164] 2005) 
Introduction
Periodontal disease is an infectious illness caused by periodontal pathogens. Onset and progression of periodontitis vary in patients, being dependent on host and environmental factors. Increased sex hormone secretion is considered a host risk factor. In addition, several reports have indicated that sex hormones induce proliferation of specific periodontal microorganisms (1-3) and affect host immunologic response (4) (5) (6) . In particular, it is reported that gingival inflammation deteriorates at the time of conception, when sex hormones are elevated and positive control of periodontal pathogens is vital (7, 8) . In this report, we describe a case of periodontitis with a history of endometriosis and hysteromyoma caused by increased sex hormones, and exacerbation of gingival inflammation occurring within a cycle, despite the patient maintaining good oral hygiene following periodontal treatment.
Case
A 35-year-old woman visited the Department of Periodontology at Nihon University Dental Hospital, Japan, with the chief complaint of gingival swelling and pain around the mandibular molar region on July 27, 2004.
Medical history
The patient had suffered from endometriosis and hysteromyoma for 10 years. Because of the exacerbation of symptoms, she underwent surgery to remove hysteromyoma in 2004. To compensate for the reduced secretion of estrogen and progesterone, she received SUPRECURE ® gonadotropin-releasing hormone derivative preparation both pre-and post-operatively. She was making satisfactory progress, and stopped taking medication at 10 weeks post-surgery. During the administration period, menstruation was disrupted, but slowly recovered. Case report
Intra oral findings
Clinical photographs at initial visit are shown in Fig. 1 . Generalized redness and gingival swelling are seen. In particular, pus discharge was observed near the lower posterior tooth. Crowding and gingival inflammation were also seen near the upper and lower anterior teeth. Open margin of crown prosthesis was seen in the upper and lower posterior regions, and plaque adhesion was seen on the pontic. However, there was no indication of bruxism or cuspal interference.
Clinical findings
Periodontal charting at initial visit is shown in Table 1 (probing depth < 3 mm omitted). Initial clinical evaluation revealed a mean probing depth of 3.46 mm; probing depth was 6 mm in the area of the maxillary posterior tooth and 11 mm in the area of the mandibular left second molar. Mean bleeding index was 49%, and was particularly pronounced in the area of the maxillary teeth. Tooth mobility was not noted. Figure 2 shows the radiographs at initial visit. Horizontal bone loss was evident around all teeth. In the maxilla, anterior teeth showed three-walled vertical bony defects and the left second molar showed the second part of a vertical bony defect. The mandibular left second molar showed extensive vertical bony defects penetrating to the root apex.
Radiographic findings

Diagnosis
Moderate periodontitis and severe localized periodontitis
Treatment process
The initial phase of treatment consisted of oral hygiene instruction, full mouth scaling and root debridement for all periodontal pockets. Treatment of caries and endodontic lesions, and provisional replacement of restorations were also performed as part of the initial therapy. At completion of the initial therapy, re-evaluation was performed ( Fig. 3  and 4 , Table 2 ). Plaque score decreased from 74% to 15.4%, mean probing depth from 3.46 mm to 3.23 mm and bleeding index from 49% to 1.3% after initial treatment. After re-evaluation of periodontium, periodontal reconstructive surgery with enamel matrix derivative was carried out at the mandibular left second molar and postoperative course remains good.
Periodic exacerbation of gingival inflammation during the menstrual cycle
Gingival redness and swelling occurred in a cycle, despite the patient maintaining good oral hygiene during periodontal treatment. The medical history confirmed that exacerbation of gingival inflammation corresponded to the menstrual cycle and this occurred during the ovulation period, when estrogen secretion is high. Examination of gingival inflammation over a 17-month period after initial periodontal treatment revealed that mean bleeding index during the ovulatory period (18.9%: n = 5) was higher than that during the menstrual phase (5.3%: n = 4). Figure 5 and 6 show typical examples of bleeding on probing during the ovulatory and menstrual phases, respectively. 
Discussion
The main sex hormones exerting influence on the periodontium are estrogens and progestins. The principal premenopausal estrogen is estradiol, whereas the main postmenstrual estrogen is estrone, which does not demonstrate cyclic changes (9) . In addition, the principal female progestin is progesterone.
It has been reported that increased sex hormone levels induce increases in the number of anaerobes, such as Prevotella intermedia (1-3) , and have an effect on onset and progression of periodontitis by decreasing the phagocytic capacity of polymorphonuclear leucocytes (PMNs), while increasing the release of interleukin-1ß (8) . In addition, sex hormones increase vascular permeability and enhance proteolytic enzyme interaction with interleukin-6, an inflammation mediator (10, 11) .
We performed periodic evaluation after initial preparation. The patient maintained good oral hygiene and clinical conditions changed for the better after initial treatment; however, severe gingival inflammation occurred during the ovulation period, during which estrogen secretion was high when compared with the menstrual phase. In addition, exacerbation of gingival inflammation corresponding to the menstrual cycle was observed. We observed that the mean bleeding index during the ovulatory period was higher than that during the menstrual phase.
Generally, severity of gingival inflammation is correlated with plaque volume and better gingival conditions and oral hygiene instruction results in decreased plaque volume.
Tsuji (12) reported that the amount of Estradiol-17ß in Gingival Crevicular Fluid was positively correlated with severity of probing depth, gingival index and gingival bleeding index. Miyagi et al. (13) suggested that sex hormones have different effects on PMN migration; Table 2 Periodontal charting at re-evaluation progesterone enhances migration and estradiol reduces migration. Moreover, several articles have suggested correlations with the menstrual cycle; during the ovulatory phase, gingival inflammation index increases, although no significant change in plaque index was detected (14) (15) (16) (17) (18) . The daily estrogen secretion rate in healthy Japanese women is lower during the menstrual period (11-82 pg/ml) than the ovulatory period (120-390 pg/ml). The periodic exacerbation of gingival inflammation during the menstrual cycle in this case might have been caused by increased sex hormone levels during the ovulatory phase. There are substantial differences between individuals with regard to host factors, including sex hormones, that are implicated in the onset and progression of periodontitis. Therefore, the clinical practitioner should be conscious of the menstrual cycle. Although the relationship between sex hormones and periodontium requires further clarification, frequent and effective maintenance should be provided, while considering that changes in sex hormone levels during the menstrual cycle have an effect on gingival inflammation.
